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(54) ROTARY SUBSTRATE TREATING DEVICE 

(57)Abstract: ^ 

PROBLEM TO BE SOLVED: To almost uniformalize the feed quantity of a treating liquid 
per the unit surface area of a substrate over the whole surface of the substrate even when 
the substrate is large— sized. ^ 

SOLUTION: The rotary substrate treating device is provided with a freely rotatable 
substrate rotary table 2. on which the substrate is placed horizontally, a treating liquid feed * 
pipe 9 provided with plural nozzles 7a-7e in the axial direction and arranged above the 
substrate rotary table 2 and a rotary driving motor for rotating the substrate rotary table 2. 
The surface treatment of the substrate is performed by feeding the treating liquid from the 
nozzles 7a-7e toward the substrate 1 with the rotation of the substrate rotary table 2. In 
such rotairy substrate ti^eating device, the diameter of each nozzle 7a-7e is increased with the 
distance from the rotation center of the substrate 1. ■ 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

.[Claim(s)] - . 

[Claim 1] The processing liquid supply pipe which the substrate was laid horizontally, and two or more 
nozzles were prepared in accordance with the substrate rotation base which can rotate freely, and shaft 
orientations, and has been arranged above said substrate rotation base, By having the rotation 
mechanical component which rotates said substrate rotation base, and supplying processing liquid from 
said two or more nozzles toward said substrate which rotates with rotation of said substrate rotation 
base The rotation substrate processor characterized by changing the path of each of said nozzle 
according to distance from the center of rotation of said substrate in the rotation substrate processor 
which processes the front face of said substrate. 

[Claim 2] The rotation substrate processor characterized by enlarging the path of each of said nozzle in 
a rotation substrate processor according to claim 1 as the distance from the center of rotation of said 
substrate became large. 

[Claim 3] The processing liquid supply pipe which the substrate was laid horizontally, iand two or more 
nozzles were prepared in accordance with the substrate rotation base which can rotate freely, and shaft 
orientations, and has been arranged above said substrate rotation base. By having the rotation 
mechanical component which rotates said substrate rotation base, and supplying processing liquid from 
said two or more ho2;zles toward said substrate which rotates with rotation of said substrate rotation 
base The rotation substrate processor characterized by changing whenever [ tilt-angle / of each of said 
nozzle ] according to distance from the center of rotation of said substrate while making each nozzle 
incline in the rotation substrate processor which processes the front face of said substrate so that the 
discharge direction of each of said nozzle may counter the hand-of cut of said substrate: ^ - — . , ^ 
[Claim 4] The rotation substrate processor characterized by making small whenever [ tilt-angle / of 
each of said nozzle ] in a rotation substrate processor according to claim 3 as the distance from the 
center of rotation of said substrate became large. 

[Claim 5] The processing liquid supply pipe which the substrate was laid horizontally, and two or more 
nozzles were prepared in accordance with the substrate rotation base which can rotate freely, and shaft 
orientations, and has been arranged above said substrate rotation base,- By having the rotation 
mechanical component which rotates said substrate rotation base, and supplying processing liquid from 
said two or more nozzles toward said substrate which rotates with rotation of said substrate rotation 
base The rotation substrate processor characterized by changing the height from said substrate front 
face to the delivery of each of said nozzle according to distance from the center of rotation of said 
substrate in the rotation substrate processor which processes the front face of said substrate. 
[Claim 6] The rotation substrate processor characterized by making small the height from said substrate 
front face to the delivery of each of said nozzle in a rotation substrate processor according to claim 5 
as the distance from the center of rotation of said substrate became large. 

[Claim 7] The processing liquid feed zone which the substrate was laid horizontally, and the substrate 
rotation base which can rotate freely, and the slit nozzle were prepared, and has been arranged above 
said substrate rotation base, By having the rotation mechanical component which rotates said substrate 
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rotation base, and supplying processing liquid from said slit nozzle toward said substrate which rotates 
with rotation of said substrate rotation base The rotation substrate processor characterized by changing 
the width of face of the delivery of said slit nozzle according to distance from the center of rotation of • 
said substrate in the rotation substrate processor which processes the front face of said substrate. • 
[Claim 8] The rotation substrate processor characterized by making large width of face of the delivery 
of said slit nozzle in a rotation substrate processor according to claim 7 as the distance from the center 
of rotation of said substrate became large. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] ; ' 

[Field of the Invention] This invention relates to a rotation substrate processor, it supplies processing 
liquid, such as coating liquid, a developer, or a penetrant remover, to a substrate front face, rotating a 
substrate especially, and relates to the rotation substrate processor which performs surface treatment 
of a substrate. . ! 

[0002] ' ' V 

[Description of the Prior Art] The rotation substrate processor is widely used for the semi-conductor 
and the liquid crystal display manufacturing installation. In such a rotation substrate processor, since 
... .... ...processing N face of the rotating^substrate at-: - - - - 

homogeneity, the processing liquid supply nozzle of various formats is proposed. . 
[0003] For example, two or more nozzles are arranged by JP,5-269425,A (conventional example 1) in 
accordance with radial [ of ia disc-like substrate ], and the equipment which enabled it to operate 
thickness distribution of a paint film by the inner circumference [ of a substrate ] and periphery side is 
indicated by carrying out the regurgitation of the coating liquid with which solution temperature differs 
from each nozzle. 

[0004] Moreover, the discharge direction of a nozzle is made into the same direction as the hand of cut 
of a substrate, and the equipment with which it was made for the processing liquid breathed out on the 
substrate to spread smoothly is indicatied by JP,9-138508,A (conventional example 2). 
[0005] Moreover, the equipment which installed the nozzle in JP.9-270409,A (conventional example 3) 
contrary to the case of the conventional example 2 so that the discharge direction of a nozzle might 
counter the hand of cut of a substrate is indicated. 

[0006] Furthermore, a nozzle is prepared in two or more parts on the periphery which is distant from the 
center of rotation of a substrate, and the equipment it enabled it to apply to the big range of a path for 
a short time is indicated by JP,9-319094,A (conventional example 4): 
[0007] 

[Problem(s) to be Solved by the Invention] In recent years, for the productivity drive of products, such 
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as a semi-conductor and a liquid crystal display, and production cost reduction, the demand of . 
enlargement of a substrate is increasing and the technique which supplies processing liquid to the whole 
substrate front face in connection with it at homogeneity has been a still more important technical 
problem. 

[0008] The nozzle of the same path is arranged, and since the same is said of the discharge quantity of 
the processing liquid from each nozzle, it is impossible however, for neither of the things to correspond 
to enlargement of substrate size in the above-mentioned conventional example. That is, although it is a 
low speed near a substrate core when the substrate rotational speed directly under each nozzle is 
measured, in a substrate periphery, it has a high speed and a difference will arise in the amount of the 
processing liquid supplied to per substrate unit surface area for the effect by the difference in the 
substrate rotational speed near a substrate core and in a substrate periphery. It is very difficult to 
adjust so that this inclination may become more remarkable as a substrate is enlarged and the 
processing liquid breathed out by the substrate may serve as homogeneity thickness from each nozzle 
over the whole substrate front face. 

[0009] Moreover, like the conventional example 2, the discharge direction of a nozzle will be made the 
same as that of the hand of cut of a substrate, or a difference will produce [ only by making it the hand 
of cut and hard flow of a substrate iike the conventional example 3 ] it in the discharge pressure of the 
processing liquid which per substrate unit surface area receives for the effect by the difference in the 
substrate rotational speed near a substrate core and in a substrate periphery. This inclination has the 
problem of having big effect in the result condition of development and washing near a substrate core 
and by the substrate periphery, when it becomes more remarkable as a substrate is enlarged and a 
developer and a penetrant remover are used especially as processing liquid. > 
[0010] Even if a substrate enlarges the purpose of this invention, it is offering the rotation substrate 
processor which can make almost the same the amount of supply and the discharge pressure of 
processing liquid per substrate unit area over the whole substrate front face. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as for this invention, a 
substrate is laid horizontally; The substrate rotation base which can rotate freely, The processing liquid 
supply pipe which two or more nozzles were prepared in accordance with shaft orientations, and has 
been arranged above said substrate rotation base. By having the rotation mechanical component which 
. .rotate.s^^sald from sajd tvyo or more nozzles 

toward said substrate yyhich rotates with rotation of said substrate rotation base In.the rotation 
substrate processor which processes the front face of said substrate, it is characterized by changing 
the path of each of said nozzle according to distance from the center of rotation of said substrate. And 
it is having enlarged the path of each of said nozzle as the distance from the center of rotation of said 
substrate became large. 

[0012] According to the above-mentioned configuration, the amount of supply of the processing liquid 
supplied on a substrate from a nozzle has little substrate rotational speed near [ small ] a substrate 
core, and increases in a substrate periphery with a large substrate rotational speed. By this, the amount 
of supply of processing liquid can be made almost the sanrie over the whole substrate front face. 
[0013] Moreover, in the rotation substrate processor of the same configuration as the above, this 
invention is characterized by changing whenever [ tilt-angle / of each of said nozzle ] according to 
distance from the center of rotation of said substrate while it makes each nozzle incline so that the 
discharge direction of each of said nozzle may counter the hand of cut of said substrate. And it is 
having made small whenever [ tilt-angle / of each of said nozzle ] as the distance from the center of 
rotation of said substrate became large. 

[0014] According to the above-mentioned configuration, the discharge pressure of the processing liquid 
breathed out on a substrate from a nozzle has a large substrate rotational speed near [ small ] a 
substrate core, and it becomes small by the substrate periphery with a large substrate rotational speed. 
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By this, the discharge pressure of processing liquid can be made almost the same over the whole, 
substrate front face. 

[0015] Moreover, this invention is characterized by changing the height from said substrate front face to 
the delivery of each of said nozzle according to distance from the center of rotation of said substrate in 
the rotation substrate processor of the same configuration as the above. And it is having made small the 
height from said substrate front face to the delivery of each of said nozzle as the distance from the 
center of rotation of said substrate^ became large. Thus, also when constituted, the discharge pressure 
of processing liquid can be made almost the ^ame over the whole substrate front face. 
[0016] As for this invention, a substrate:is laid horizontally. Furthermore, the substrate rotation base 
which can rotate free(\^; The processi^^ zone which the slit nozzle was prepared and has 

been arranged above said substrate rotation base, By having the rotation mechanical component which 
rotates said substrate' rotiation base, and supplying processing liquid from said slit nozzle toward said 
substrate which rotates with rotation of Vaid substrate rotation base In the rotation substrate processor 
which processes the front face of said substrate, it is characterized by changing the width of face of the 
delivery of said slit nozzle according to distance from the center of rotation of said substrate. And it is 
having made large width efface of the delivery of said slit nozzle as the distance from the center of 
rotation of said substrate became large. 

[0017] According to the above-mentioned configuration, the amount of supply of the processing liquid 
supplied on a substrate from a slit nozzle has little substrate rotational speed near [ small ] a substrate 
core, and increases in a substrate periphery with a large substrate rotational speed. By this, the amount 
of supply of processing liquid can be made almost the same over the whole substrate front face. 
[0018] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the gestalt of- 
operation of this invention. 

(Gestalt 1 of operation) Drawing 1 is the outline block diagram of the rotation substrate processor by 
the gestalt 1 of operation of this invention. Moreover, drawing 2 is the perspective view which showed 
only the processing liquid supply nozzle and the substrate and omitted other-parts. * 
[0019] As the rotation substrate processor by the gestalt of this operation is shown in drawing 1 and 
drawing 2 A substrate 1 So that the side and the lower part of the rotation drive motor 4 and a 
substrate 1 which rotate the substrate 1 which was made to rotate the revolving shaft 3 and revolving 
shaft 3 which support the substrate rotation base 2 held to a horizontal position and the substrate 
rotation base 2, arid was held on the substrate rotation base 2 to the circumference of a vertical axis 
may be surrounded The processing liquid 8 which is arranged and disperses from on a substrate 1 to a 
perimeter It has the cup 5 to collect, the processing liquid supply pipe 9 which is installed above the 
substrate rotation base 2 and has five processing liquid supply nozzles 7a, 7b, 7c, 7d, and 7e, and the 
nozzle fixed arm 6 which fixes each of the processing liquid supply nozzles 7a, 7b, 7c, 7d, and 7e. The 
location of the processing liquid supply nozzles 7a, 7b, 7c. 7d, and 7e is in agreement with radial [ of the 
substrate 10 which rotates the center of rotation 10 as a core ]. In addition, since the component which 
is not illustrated is the same as the conventional rotation substrate processor, the explanation is 
omitted. 

[0020] Drawing 3 shows the example of a concrete configuration of the processing liquid supply nozzles 
7a, 7b. 7c. 7d, and 7e (it is made to represent with drawing 3 and is described as 7). Respectively, (A) is 
[ a spray nozzle and (C of a simple nozzle and (B)) ] two-phase flow spray nozzles. Although no simple 
nozzles are prepared in the point, the spray nozzle head 1 1 is formed in the point of a spray nozzle. 
Moreover, the spray nozzle head 1 1 and the air supply tubing 12 are formed in the two-phase flow spray 
nozzle. 

[0021] A processing liquid supply nozzle is selected according to the class of processing liquid to be 
used. For example, the simple nozzle of (A) is used as a nozzle in the case of applying coating liquid like 
a photoresist. The spray nozzle of (B) is used for the whole substrate front face as a nozzle in the case 
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of spreading liquid like a developer for a short time. The two-phase flow spray nozzle of (C) is a spray 
nozzle which mixed processing liquid to high-speed airstream, and raised the collision force of a 
substrate and processing liquid to it, and is used as an object for washing of a substrate. 
[0022] With the gestalt of this operation, the diameters D of a nozzle of five processing liquid supply 
nozzles 7a, 7b, 7c, 7d, and 7e differ according to the distance r from the center of rotation 10 of a 
substrate 1 to the installation location of each processing liquid supply nozzle. Although there are 
various the methods of the decision of the diameter D of a nozzle, as shown in drawing 4 , with the 
gestalt of this operation, the diameter D of a nozzle of each processing liquid supply nozzle is 
determined so that it may be proportional to the square root (root r) of the distance r from the center 
of rotation 10 of a substrate to the installation location of each processing liquid supply nozzle. Thus, 
when the diameter D of a nozzle is determined, since the processing liquid discharge quantity Q is 
proportional to the square of the diameter D of a nozzle, the processing liquid discharge quantity Q from 
each processing liquid supply nozzles 7a, 7b, 7c, 7d, and 7e is proportional to the distance r to the 
installation location of each processing liquid supply nozzle. In addition, the number of a processing liquid 
supply nozzle can be selected to arbitration according to the magnitude of not only five but the 
substrate 1. 

[0023] Since the diameter D of a nozzle of the processing liquid supply nozzles 7a, 7b, 7c, 7d, and 7e is 
greatly constituted. in proportion to! the distance r from the center of rotation of a substrate 1 according 
to the gestalt of this operation It is possible to abolish most differences of the amount of supply 
(processing liquid membrane thickness) of the processing liquid per substrate unit surface area which 
the discharge quantity Q of processing liquid will increase, so that it went to the substrate periphery, 
and had been generated by the difference in the substrate rotational speed near a substrate core and in 
a substrate periphery. Consequently, it becomes possible to make processing liquid 8 into homogeneity 
thickness over the whole substrate front face. 

[0024] (Gestalt 2 of operation) Drawing 5 is the perspective view which shows the gestalt 2 of operation 
of this invention, showed only the processing liquid supply nozzle and the substrate, and omitted other 
parts. Other configurations are the same as that of the case of the gestalt 1 of operation. 
[0025] With the gestalt of this operation, it inclines and five processing liquid supply nozzles 7a, 7b, 7c, 
7d, and 7e are installed so that a discharge direction may counter the hand of cut of a substrate 1. And 
the angles theta of each processing liquid supply nozzle and the front face of a substrate 1 ( drawing 5 
thetaa"-i;heta .to make differ aQOprdi ng t^^^ . distance, r f rom the .center of rotation ,1 0 of a substrate 1 
to the installation location of each processing liquid supply, nozzle. Although there are various the .. 
methods of the decision of the angle theta of each processing liquid supply nozzle and the front face of 
a substrate l.to make, the decision approach is shown in drawing 6 as an example. 
[0026] It is a sign 13 like drawing 6 about the speed-of-supply vector of the processing liquid breathed 
out from the delivery of a processing liquid supply nozzle, and when a sign 14 shows a substrate 
rotational-speed vector, respectively, the include angle of the speed-ofrsupply vector 13 and the 
substrate rotational-speed vector 14 to make is theta. And this include angle theta is determined that 
the substrate rotational-speed vector 14 and the synthetic vector 15 of a processing liquid speed of 
supply and substrate rotational speed will intersect perpendicularly. That is, near a substrate core, since 
the magnitude of the substrate rotational-speed vector 14 is small, an include angle theta becomes 
large, and since the magnitude of the substrate rotational-speed vector 14 is large, an include angle 
theta becomes small by the substrate periphery. When the above is summarized, the installation location 
of a processing liquid supply nozzle and the relation with an include angle theta (whenever [ nozzle spray 
angle ]) come to be shown in drawing 7 . In addition, the number of a processing liquid supply nozzle can 
be selected to arbitration according to the magnitude of a substrate 1. . 

[0027] According to the gestalt of this operation, by making small gradually the angle theta on the 
processing liquid supply nozzles 7a, 7b, 7c, 7d, and 7e and the front face of a substrate to make toward 
a substrate periphery from near a substrate core The discharge pressure of the processingjiquid which 
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a substrate front face receives can be adjusted, and it becomes possible to abolish most differences of 
the discharge pressure of the processing liquid per substrate unit surface area generated by the 
difference in the substrate rotational speed near a substrate core and in a substrate periphery. 
Consequently, even when it can migrate to the whole substrate front face, the discharge pressure of the 
provisioning process liquid which a substrate front face receives can be mostly made into homogeneity 
and a developer and a penetrant remover are used especially as processing liquid, it becomes possible 
to make it a difference hardly arise in the development near a substrate core and in a substrate 
periphery] and the result condition of washing. 

[0028] (Gestalt 3 of operation) Drawing 8 is the outline block diagram of the rotation substrate 
processor by the gestalt 3 of operation of this invention. With the gestalt of this operation. . as for five 
processing liquid supply nozzles 7a, 7b, 7c;7d, and 7e, height H from a substrate 1 to the delivery of 
each nozzle differs according to the distance r from the center of rotation 10 of a substrate 1 to the 
installation location of each processing liquid supply nozzle. Other configurations are the same as the 
case of the gestalt 1 of operation. 

[0029] Although there are various the methods of the decision of height H from a substrate front face 
to the delivery of each processing liquid supply nozzle, as shown in drawing 8 , with the gestalt of this 
operation, it is set tip according to the distance r from the center of rotation 10 of a substrate 1 to the 
installation location of each processing liquid supply nozzle so that height H may be proportional. 
However, height H will become small, if a proportionality constant is negative and the distance r from the 
center of rotation 10 of a substrate 1 becomes large in this case. In addition, the number of a 
processing liquid supply nozzle can be selected to arbitration according to the magnitude of a substrate 
1. • . 

[0030] According to the gestalt of this operation, the discharge pressure of the processing liquid which a 
substrate front face receives can be adjusted by making small gradually height H from a substrate front 
face to the delivery of the processing liquid supply nozzles 7a, 7b, 7c, 7d, and 7e toward a substrate 
periphery from near a substrate core. Consequently, it migrates to the whole substrate front face, and 
the effectiveness possible making mostly into homogeneity the discharge pressure of the provisioning 
process liquid which a substrate front face receives and same as the case where it is the gestalt 2 of 
operation can be expected. 

[0031] In addition, the gestalt 1 of operation and the gestalt 2 of operation may be combined, among the 
gestalten 1-3 of the operation explained above, the gestalt 1 of operation and the gestalt 3 of operation, 
may be combined, and the gestalt 2 of operation and the gestalt 3 of operation may be combined. 
Furthermore, all the gestalten 1-3 of operation are also combinable. 

[0032] Moreover, as processing liquid supply nozzles 7a, 7b. 7c, 7d. and 7e. it can select to arbitration 
also with the gestalt 2 of operation, or the gestalt 3 of operation from three kinds of nozzles shown in 
drawing 3 . 

[0033] (Gestalt 4 of operation) Drawing 9 is the perspective view which shows the gestalt 4 of operation 
of this invention, shbvyed only the processing liquid supply nozzle and the substrate, and omitted other 
parts. Other configurations are the same as that of the case of the gestalt 1 of operation. 
[0034] With the gestalt of this operation, the slit nozzle 16 is used as a processing liquid supply nozzle, 
and this slit nozzle 16 is installed above a substrate 1, and that location's corresponds with radial [ of 
the substrate 10 which rotates the center of rotation 10 as a core ]. The width efface t of the delivery 
is changing according to the distance r from the center of rotation 10 of a substrate 1, and the slit 
nozzle 16 is narrow near a substrate core, and large in the substrate periphery. Although there are 
various the methods of the decision of the width efface t of the slit nozzle 16. as shown in drawing 10 . 
with the gestalt of this operation, the width efface t of a slit nozzle is large linearly in proportion to the 
distance r from the center of rotation 10 of a substrate .1. 

[0035] Since according to the gestalt of this operation the processing liquid discharge quantity Q from a 
delivery increases so that it goes to a substrate periphery by having installed the slit nozzle 1 6, ****** 
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becomes possible without ******** about the difference of the processing liquid amount of supply per 
[ which had been generated by the difference in the substrate rotational speed near a substrate core 
and in a substrate periphery ] substrate unit area (processing liquid thickness), and the same 
effectiveness as the case where it is the gestalt 1 of operation can be expected. 
[0036] . 

[Effect of the Invention] As explained above; according to this invention, also near substrate CHUBU 
ENGINEERING CORPORATION, a substrate periphery also becomes almost the same [ the processing 
liquid amount of supply per substrate unit area ]. and it becomes possible to make processing liquid into 
homogeneity thickness over the whole substrate front face again. 

[0037] Moreover, the discharge pressure of processing liquid also becomes possible [ making result 
condition of development and washing the same oyer the whole substrate front face ], when it becomes 
almost said [ the, same ] of the substrate periphery again also near a substrate core, especially a 
developer and a penetrant remover are used as processing liquid. 
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DESCRIPTION OF DRAWINGS 

[Brieif Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the rotation substrate processor by the gestalt 1 of 
v pperation of this inventions . . ^ . ; . ; ? : : > v 

[Drawing 2] It is the perspective view having shown the description part of the processing liquid supply 
nozzle in the gestalt 1 of operation. 

[Drawing 3] It is drawing having shown the concrete configuration of a processing liquid supply nozzle. 
[Drawing 4] It is drawing having shown the relation between the installation location of a processing 
liquid supply nozzle, and the diameter of a nozzle. 

[Drawing 5] It is drawing having shown the desbription part of the processing liquid supply nozzle by the 
gestalt 2 of operation of this invention. 

[Drawing 6] It is an explanatory view about the angled qn* a processing liquid supply nozzle and the front 
face of a substrate to make. 

[Drawing 7] It is drawing having shown the relation between the installation location of a processing 
liquid supply nozzle, and whenever [ nozzle spray l^n'gl^ j!^ 

[Drawing 8] It is the outline block diagram of the rlit&tibn 'substrate processor by the gestalt 3 of 
operation of this invention. . ^ 

[Drawing 9] It is drawing having shown the description part of the processing liquid supply nozzle by the 
gestalt 4 of operation of this invention. 

[Drawing 10] It is drawing having shown the detail of the delivery of a slit nozzle. 
[Description of Notations] 
1 Substrate 
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2 Substrate Rotation Base 

3 Revolving Shaft 

4 Rotation Drive Motor (Rotation Mechanical Component) 

5 Cup 

6 Nozzle Fixed Arm 

7 Processing Liquid Supply Nozzle 
7a-7e Processing liquid supply nozzle 

8 Processing Liquid 

9 Processing Liquid Supply Pipe 

1 0 Substrate Center of Rotation 

1 1 Spray Nozzle Head 

12 Air Supply Tubing 

13 Processing Liquid Speed-of-Supply Vector 

1 4 Substrate Rotational-Speed Vector 

15 Synthetic Vector of Processing Liquid Speed of Supply and Substrate Rotational Speed 

16 Slit Nozzle 
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HlllE;5^y y h/ X/KPP±ttlPW«iSSr. tttB»tgroiE]te4' 
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ffiAiTiasrfT 5 iHitex«^a^®icgii-5 toTfcs. 

(0 0 0 21 

ife^f^c^iIHl^stg^^!:a^a;ssJ^:<^^^$tuTv^5o ::<p 
J;5^iIlltes««!:ais«^-*5v^T^*. late-rss^to* 

[0 0 0 3] M;tfi. #M¥5-2 6 9 4 2 5-f-4i:k 

<D/X/wdSiB^j$ii. =S-/X/V3S»e>aEt&<0M*5M*SK 

[0 0 0 4] #^¥^9-1 3'8 5 0 8-§-<2s^ (t^ 

jt?*^!) 2 ) ■ icii, .y;x/KD?tai:fyi6] Sr^«<^iH]^:^[6] t isi 
L. S«±tCP£m^$ixfc«ia?K;6SXi^-X»c:j£ 

[ 0 0 0 5 ] #MT9 - 2 7 0 4 0^ 9 ^■^Am (^S 

5l$f;!-!l3) t¥5SM2©J^-a-t«3^t-. /Xji^<DB±m 

[:0'0.0 61'^$ t)lii;-#|}||SF9'-3 •ir9^0?9'^4#4St« 

•?r^^{c#^^^^ia?ssra^s«ffi^^^{cl^;-^r«^&i-sa^i^ 

[0 0 0 8] ±IE=e£5fe«SJT-»±V^-fiT^©fc 
©fc. lRH:SO/'X>'^;!^Sie5?lJ$^^-c*5^). ^/Xyw**?) 
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V ^ J; -5 fc X^^tt^S^.^ t) tC'gtif^ ^ ix 
I 0. 0 0 9 ]. 4 fc, ti&3l50y 2 <0 J; 5 / X/KDPtm*^lSl 

[0 0 1 0], *^PJWge<3»±..*tSd5;>cM'fl:LXt>. S r 

[0 0 Ml : . 

iHl^-^ [5115 $ 5 la^^SigB ^{t •• S1rlES«Iilte 3o 

• T&rotal|Klw#.oT[Hltei-5BiII2S*Slw|6];i^oTH{lBBffi®: ■ 

[00121 ±^mm^ J:tvri, .V X-^w*»f>««±{rW ■ 
[00I3l.*fc, ^^%PJ»i±IBi:im:i»fiS;©lH]©Sfc .. 

Jas^^i-Joi/^T, ffjis^y X;KOBttii:^(fi]*?Hiil2Stg. 

1 0 0 1 4 1 ±iE«fife»c J:ix«. y X/Vd»bS«±tCPJ: «» 



[00151 ^fc. *lg5^tts ±!Bi: 1^ CitfigWEteS 
fcoT«iSJKwti:ffiffi;^Sr»5l?.Pl-{e:i-.5.r i: /is-e# 

[ 0 0.1 61 $ bJ-, •2^«l«tt,;..S«dS7»c¥J>^e$tl' 

,fHS«[Hlte-&<D±?^tcBaS$tvfc«iS^tti^^i:> WIS 
S*SlH]te-^Sr.li]te$*5lHl.^S!ieiJi: Sr4tx:y tulB^tg 
.lHllto%ro|e]telc#o-C.|ilfet- 5HtrfSS«JCl6];6^oTWIH 
5/ h/X/u*-f>fea?SSr#ti^i-.SS;tJc:,t f9. tuE 

; £«p«ffi -5 . WIS 

:?^y y h/X/KDqtttSPWfiSr,, WfESfe<'?Pte4''iL->*» 

•.?>8g«llC)lJ:D-C^^fewi:,tr#mi:.t-CV>5o: -^-bXtu 
15;^ y h/X/voetttSPi'Sil'S^x.iWiBS^roisie'^'L- 

[0 0 1 71 ±.fsmm'i.ivtfi.:^ V, y hyX-^vd^fe* 

.'Sc. . • ■ ■ ■ 
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- ^mmmm.mm.<ow^m]$.mxiy s.o . * fev. m 2 tt^s 

[0-01 91 *lli£co?i^ffi»cj;S[H),te*^iO!aig«(±, 
• El 1 *5 J;t;?|gl 2 J; 5 \>^<:r^m ij&TK-^l^Sf^lciiSif 
.^SSffiiijlK-fe 2 V. Sffilfi]$K^ 2;Sr^t^i-5lH]efl!l 3 . 
■ mteltt 3 SrlHlte$-^X»«ip.*i-& 2.JcfSlf $.tufeS« 1 

■.. {l!l;^4a J; xfT.:}j^^ !3 ffltf «fc; 5 tw|2is;.$ i h 
Jl H-r^?i8»-t- S 8 * iHlllR* 5 y-T* 5 . S«IhI^ 

. •& 2 ©±:^t::»:S $ i> 5 / X^v 7 a . 7 

b.-' 7-c'„ :.7 d. ■? e-Sr*-fr;S^&il?iJfJ^l?9\ *5j;TJ5 
toa^0Ett^VX/U7-a . ,7b , 7.c, 7.d ■ 7r e W^'* 

|& / X/U 7 a., 7b. 7 c., .7;^ tf', 7 pS/^WihtMllR 
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,v^s, Ki l^sK^t.b^^T^^5. -jSfifl^^^T'U'- 
y X/v 1 14^ y V- y X^w-^ y K l l i: 1 2 ' 
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X/Pi; LTfflV^fcixS, (B) / X/K4, ^ 

-g-wz-X/V't bTfflv>^tb5. (C) ■ 

[ 0 0 2 2 1 ■*lll£<D0<i-ett, 5 ;*:<D«ia?ffi«i^/ X 
/1'7 a, 7b,' 7 c. 7 d , 7 e X/V^D^^ Stg 
1 (Dmm'P'L^ 1 0 X/VOlSBtta^ 

^^^(omU'^'bi od^bfB'Sroftisje^tt^/x/KTj 

iSSilttll* :co8Eit r <ow-:ffm. 0^^- hr). \citmi:^ • 
J:5»-. #&a»tti^/X/KD/X/i^D;JSj3t;&$HT- 30 

r®J;-5fc/X7i^DSr9t3tL^c®^. ^IS^^Pt 
ffi»Qf4/X;vSDco 2^tc:JtM-r5fc*, 'S-^aS^^t 
IS/X/V? a.- 7 b. 7 c.. 7'd. 7 e A> <0«iajg»t 

m»Q(4. «-«is?g«if&yx/vots;fi^as*-eoiigi«r 
1 0 0 2 3 1 :^mm<oif^MK xtifi. mmm^m / x^v 

"7'a.^'7 bT 7 c, 7'd, ' 7 e©ViX/VSD;6sS*g 1 <73. ' 

«tsIH]eJi«©av^fc ^<o?t± vx\>^fz&^^itLmmm . ■> 

Efi<-t^tt^-^mxh^o ^<D'i^^. mms.^^mwi ■ 

[00 241 ■ {^M(DWM 2 ) El 5 i-i^%m<omM<Dm 
fig 2 LT*5 19 : in^mmmm.^ x/w t stsffi-t l 
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/l'7a. 7b. 7 c, 7d, 7 e f4, Ptffl:^ip]*SS:K 1 

cDliHE*|fiilJ:*H*]-t-.5 i 5 ^c:«^LTl^e$i^T^^5. 
e (0 5 -C(4 e a ~ 9 e ) 1 (DlHlfe+'i^ 1 0 

b'S-Ma?Sttif&/ x/v©is:«{i«s-C'(DSgiis r tcjc ex 

^;fc-3Ti>5. #*Q.a^«lf*&7X/vi:S« 1 ro^ffit <D 
[0 0 2 6] |116 0J:5tc. ^aa^tt^yx/pcogtmp 
-W^iSS^j? hz-H 3 i:S«Ifl]te)SaE'<^ f/H 4. 

ti^t}*:.. mwi'p'b^un&x^■imi^m^^&^^ n/h 4 

<0;)<:# $tt/h$ v^fc^6:ft« e (4;*ct < 9 , &^mm^ 
XWRmismm-<^ h/H 4©:>c€^*■^i:*#v^fc^^)^« 

e»4/h$<^<e?)o t^±Sr^t*5i. ^SI^«^/X/w 

coK«fia<!::^s e (/ x/^Btlt:^l«) t (Dmm-±m 7 

S« 1 $ iZfS' CX&M\cm^X^ 5. 

[0 0 2 71 ituii, mmmmm/ x/v 

7a, 7b, 7c, 7d, 7 e t S^^ffii ©/ii":^ 9 

[0 0 2 8] mm<omm3) m8ii^^m<omM(Djf^ 
m3KXi)mummi&mmsiff>miKtm^mx^?>, 

^(Dmmxnj 5'*c>*;!;aMtt^7:x/i> 7 a . . 7 b , 7 

■'c, 7 d, 7 e fivSfel *^fe#>'X>Wc^Pj-{±lP^XO 
^ H ;65 i © 0^4' -£,•> 1 0 / X 

- [0 0 2 9..] SSSffid^f>^^a!Sf0!tt^/X/uc73P±fcbP 
X»±v.'. la afc^-f-J: 5»-> SS i <D[HI^.4'<L^,l od»^=& 

^as^w^ /x>P(7?^Sfit«^ Tosgff r iz^^ cx . m 
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[ 0 0.3 0 1 inri. sffi^ffid^fc^ia ' 

mW^/y^^^7 3L. 7 b, 7 c. 7d, 7eC^ql:ffiD* 
10 0 3 11. :^ii9y Ji'^M U^lllfe<^5?^ffi 1 ~ 3 © 9 • 

■'^mmm'i tmmomm 2 ^m^^^^x j:^^ 

L, ^m(D?i^^2 i:*S£©J^«3 SrMi^-&t>itXtJ; 
V\ k6fe«>?^^1^3<Di-'«-C?rm^^*3ii:5 

r tti-^'tSo - ■ ; 

*aajKtt*&/X''l'7 a. 7b. 7c. 7d. 7etLT 

li, |lI3Jj:S^bfc3a^S<D/X/KO't"*»?j'aEt-iSSi- 

[003 3] (iiJso?i5Ji4) 9 iit:^?^m(oMm<om 
[00341 :^mi&<^Mmxii, f&mmf^^y ^'^^ ^ 

v^5o ;^ V.-y h>'X7Vi 6J±< .^OPtttlDfpfS t d^S^ 

-So :^ y J/ b / X/w 1 6 (OtI t (D^^rott:;^^*-* *>5 
Stetf'L^ 1 0 olEBt r JcJt«aj bX , ;^ y y K / X/v 

<Dlii t*Sii:i^^t-J£< i'ioXV^S, • : 

. [0 0 3 51 :^mm(DmmicXtHt^ ;7. y .y h / X/H 

[003 6] 
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[0 0 3 71 nkmm<ofikiiis.t}i>. mm'p-L-^i^ 
t Lx?a^?s^gfcj^?ssr^fflLfcm'&i-fi> mmmm-^ 

[|2Iffi<^1ffi%=^j:IftWl 

[& i l.'#^?)!'9^1fi©j^fi8i J;iJ:5lHiteS«^C:S3£* 
■ [Ej.2.1 -^jS(^?f^ffi,i.;-:ef!o^^ai^tt^&/^^ 

ilil 311 ^aarlwb'/ k^^co*jH^^l<J«^S:^ Lfciaxfe 

, ,i •; ■■\JJ.... ;,; m 

•Oo ■.. - i; • • ••• 

[ la 4 1 ^mm^^ / x;v©^ette i: y x t rosa 

[12151 :^mm(D_Mmoymm2\zx?>mmmm^y 

[|gi 6 1 iaajRtti^/ x/vt»«*tBi: ®>^c■r^»cov^ 
xro^pjiaxfe^o 

[1217 1 *as?g#t*&yx>'K^isefi!:tti:/X/n«it^iS 
[ la 8 1 i« ©iijs/pj^ii" 3 i;: J; 5 EteStR^aa^fi 

wMBS«^I2IXfc2). 
[1219 1 *^Bj05|IJ£©J]^ffi4»c<);5*Q.3@JKWi^/X/v 

[laiol ;^ y y h/X/vbPtWnoP^fflSr^bfcia-e 
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